Abstract. Amebic liver abscess (ALA) had previously been endemic in Taiwan, particularly in the southern region, although its occurrence in the southeastern area was unknown. Thus, we conducted a retrospective study for southeastern Taiwan. We identified 14 patients who were diagnosed with ALA between July of 1995 and July of 2008. These patients were predominantly male and older in age. Most patients lived in rural areas (85.7%). Alcoholism (78.6%) and diabetes (35.7%) were risk factors for ALA. No human immunodeficiency virus (HIV) infections were detected. The most common clinical symptoms were fever (100%) and abdominal pain (100%). Short mean durations of symptoms, high bilirubin levels, and low albumin levels were also noted. Most patients (92.86%) had a single lesion, particularly in the right liver lobe (71.4%). Six patients also had secondary Klebsiella pneumoniae bacterial infections. Clinicians should be aware of the different risk factors in different regions when diagnosing amebic liver abscess in Taiwan.
INTRODUCTION
Amebiasis is a parasitic infection caused by Entamoeba histolytica. It is common throughout the world, particularly in tropical and subtropical regions, including Mexico, Central and South America, India, tropical Asia, and Africa. 1, 2 Poor sanitation and hygiene, suboptimal sewer systems, use of night soil for fertilization, and irrigation with untreated water all facilitate infections by E. histolytica that are associated with the oralfecal pathway. 1, 3 The most frequent form of extraintestinal amebiasis is amebic liver abscess (ALA), although it occurs in less than 1% of patients with amebiasis. However, given the high prevalence of amoeba infestation in endemic areas, ALA still represents a large number of patients. [1] [2] [3] ALA had previously been endemic in Taiwan, particularly in the southern region of this island. 4 Because of improvements in sanitary systems, public health measures, and personal hygiene, its prevalence had decreased in Taiwan until the appearance of more cases of human immunodeficiency virus (HIV) infection after 1995. 2, 5 Previous reports described the characteristics of ALA in the northern and southern regions of Taiwan, 2, [4] [5] [6] although they remain unknown for the southeastern area.
Thus, we conducted a retrospective study to acquire information on the diagnostic features, clinical presentation, risk factors, treatment, and outcomes of ALA in southeastern Taiwan. We also compared our findings with the findings in previous reports on Taiwan.
METHODS
Patients and data collection. The medical charts of all patients with a diagnosis of ALA (International Classification of Disease, Ninth Revision, code: 006.0-006.9) between July of 1995 and July of 2008 were retrospectively reviewed. Selected patients were enrolled at the Mackay Memorial Hospital, Taitung Branch, a major hospital in southeastern Taiwan. Detailed medical records included age, sex, underlying disease, duration of symptoms, length of hospital stay, clinical presentations, risk factors, laboratory results, radiographic findings, treatment, and abscess size and location.
Diagnostic criteria for ALA. All patients were considered to have ALA if imaging studies revealed intrahepatic abscesses and were accompanied by histological, serological, or clinical evidence of amebic infection. Definite ALA patients had histological evidence of erythrophagocytic trophozoites identified in aspirates or biopsied tissue. Probable ALA patients were those patients with titers of 1:128 by indirect hemagglutination (IHA) serologic assay or a greater increase in titer over a 2-week period. Other probable ALA patients without underlying biliary tract disease who responded well to metronidazole monotherapy but had positive imaging studies were also considered as ALA cases, even if their serum IHA titer was 1:128.
Risk factors. Potential risk factors, including alcohol consumption; immunocompromised status caused by malignancy, steroid abuse, or HIV infection; travel to endemic areas; diabetes; and malnutrition, were also included in our analyses. Alcoholism was defined as daily alcohol consumption of 80 g for many years. Diabetes mellitus was identified by a clinical history of medicine use related to this disease. Serum albumin levels of 3.0 g/dL were considered to reflect malnourished status. HIV was diagnosed by positive HIV serum test using a Western blot assay and a detectable viral load.
Statistical analysis. Statistical analyses used SPSS 12.0 for Windows (SPSS, Chicago, IL). Results for continuous variables are given as means ± SDs and were compared using Student's t tests. Results for categorical variables are given as numbers (percentages) and were compared using χ 2 tests. All tests were two-tailed, and P 0.05 was considered significant.
RESULTS
In total, 14 patients were diagnosed with ALA in this 13-year retrospective study, including 6 patients with definite cases and 8 patients with probable cases. Eleven patients were male, and three patients were female (male to female ratio = 3.67:1 At presentation, the most common clinical symptoms were fever (all 14 patients; 100%) and abdominal pain (100%), particularly in the right upper quadrant and the epigastric area. Other non-specific complaints included jaundice (N = 3), anorexia (N = 3), diarrhea (N = 2), and cough (N = 2). The mean duration of symptoms before hospitalization was 5.5 ± 2.1 days (range = 1-31 days). Most ALA patients (N = 10; 71.4%) had IHA titers of 1:128. Four patients had IHA titers that remained at 1:64 during the entire treatment course; however, these patients were definite cases and had typically good responses to metronidazole therapy. Two of them had non-reactive results for IHA titers, even with repeated examinations during admission. Only one male patient had positive microscopic examinations for amoeba in stool specimens.
Most patients (N = 12; 85.7%) exhibited leukocytosis; the mean white blood cell (WBC) count was 15,430 ± 9,363 cells/ μL (range = 8,270-37,900 cells/μL). However, mean hemoglobin (12.96 ± 4.83 g/dL) and platelet (247.8 ± 105 K/μL) levels were within normal limits. Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) levels were elevated 1-to 10-fold in all of these patients; the mean values were 133.4 ± 58.5 IU/L for AST and 110 ± 40.3 IU/L for ALT. Eight patients had twofold increases in alkaline phosphate (Alk-P) levels. High bilirubin levels were also noted in these patients; five patients had levels of 2 mg/dL. The mean bilirubin level was 2.97 ± 1.45 mg/dL. Most of these patients (N = 12; 85.7%) were malnourished, with a mean albumin level of 2.45 ± 1.2 g/dL. Chest involvement symptoms were observed in five patients, particularly one middle-age male patient.
All patients underwent either an abdominal ultrasonography or a computed tomography examination. An abscess diameter of 5 cm was found in eight patients; the mean abscess diameter was 5.69 ± 2.1 cm. Most patients (N = 13; 92.9%) had a single lesion, particularly in the right liver lobe (N = 10; 71.4%). Three lesions were found in the left lobe. Only one patient had multiple lesions in bilateral liver lobes; he also had underlying diabetes. Liver abscess aspirates were obtained from eight patients, and they were used for microscopic examination and bacterial culture. Trophozoites were identified in six liver abscess aspirates under microscopic examination. All of the aspirates also had positive bacterial cultures for Klebsiella pneumoniae; this bacterium was also isolated from blood samples.
All of these patients had good responses to medical treatment with metronidazole and antibiotics (either ceftriaxone or cefmetazole). For eight patients who had percutaneous fine-needle aspiration for diagnosis or treatment, no complications resulted from this procedure. The mean treatment duration was 15.8 ± 4.5 days (range = 10-35 days). No severe ALA complications were noted; only one patient experienced respiration distress on arrival and required ventilation support. The patients' conditions during hospitalization were benign, and all patients were alive at the time of discharge. Follow-ups were generally uneventful.
COMPARISONS
We identified 14 ALA patients over a 13-year period in a major hospital in southeastern Taiwan. We compared the demographic characteristics of these ALA patients with the characteristics of patients in previous reports for Taiwan (Table 1) . 2, [4] [5] [6] ALA patients were predominantly male in each region of Taiwan, similar to the result reported in review papers. 1, 7 However, the mean age of our patients was 52.64 ± 10.3 years, which was older than HIV-infected groups. 2, 5, 6 In addition, patients with alcoholism and diabetes were high-risk groups for ALA compared with previous reports for northern and southern Taiwan, where HIV infection and travel to endemic areas were risk factors for ALA.
Based on comparisons of the clinical characteristics of patients with ALA from different regions of Taiwan (Table 2) , 2, [4] [5] [6] patients in southeast Taiwan had the shortest duration of symptoms before their admission. In all regions, the two most frequent symptoms were fever and abdominal pain. Other symptoms, such as diarrhea, jaundice, weight loss, dyspnea, and anorexia, were non-specific findings. Most patients had high IHA titers, leukocytosis, abnormal liver function test results, and high Alk-P levels. In addition, compared with other regions, our patients had high bilirubin levels, and most patients were malnourished based on low albumin levels. The radiographic characteristics of ALA were similar in all regions (Table 3) , 2,4-6 such as large single lesions in the right liver lobe. Some of our patients had chest involvement, which was also found in other regions. One different finding among our ALA patients in southeast Taiwan was secondary bacterial infection (6 of 14 patients; 42.86%), and all patients were infected with K. pneumoniae. In a study of 125 patients in south Taiwan, 4 only 6 patients (4.8%) had secondary bacterial infections, such as infections with Klebsiella pneumoniae and Escherichia coli.
Treatment outcomes were excellent in all regions with low mortality rates (Table 4) . Most patients had received amebicide therapy (tinidazole or metronidazole) and echo-guided aspiration like our patients received. Surgical intervention was usually not necessary, although it was performed for 20% of patients in the study by Chuah and others. 4 However, the outcomes were still very good with a low mortality rate (2.4%).
DISCUSSION
ALA was previously endemic in Taiwan, particularly in the southern and southeast regions of this island. 3, 4 Because of improvements in sanitation systems, public health measures, and personal hygiene, the prevalence of amebiasis is now low in Taiwan. 5 However, most of our patients lived in rural areas where hygiene and sanitation standards may still be low, which may be a major risk factor for ALA in southeastern Taiwan.
Our study also revealed that our ALA patients were predominantly male, which was similar to results of previous studies done in different regions of Taiwan 2,4-6 and other contries. 1, 7 It remains unclear why there is a sex difference, although several hypotheses have been proposed, including heavy alcohol consumption by men, 8 hormonal effects in pre-menopausal women that may modulate infection, 9 and a possible protective effect of iron deficiency anemia among menstruating women. 10 Our study revealed two risk factors for ALA, alcoholism and diabetes, that differed from other regions of Taiwan, although they are common risk factors for ALA. 1, 5, 7 Taitung, located in southeastern Taiwan, has the highest proportion of aboriginal residents, 11 and a high prevalence of alcoholism among aborigines was reported (44.2-55.2%) during the 1990s. 12 Thus, alcoholism is a significant risk factor in southeast Taiwan because of its higher prevalence than in other regions of Taiwan. In addition, poor knowledge regarding health, limited access to healthcare, and poor diabetes control were noted in contrast to western Taiwan. Along with the above factors, diabetes is a remarkable risk factor in other regions of Taiwan. In a study of 67 patients by Katzenstein and others, 13 male sex, chronic alcoholism, and diabetes were risk factors for ALA in southeast Taiwan.
However, HIV infection and previous history of travel to endemic areas were risk factors for ALA in northern and southern Taiwan. In our study, only 11 patients had had HIV serum tests since 2000, and all tests were negative. According to statistical data for HIV infection from the Centers for Disease Control in Taiwan, 14 the prevalence of HIV infection in southeast Taiwan is lower than in other regions. Thus, it was not identified as a risk factor in our study. In addition, only one of our ALA patients had visited mainland China before his admission. Poor public transportation and relatively low socioeconomic status in southeast Taiwan may be the reasons for this finding.
Our ALA patients were also older than ALA patients in other regions of Taiwan. Several previous studies done in northern and southern Taiwan showed that those patients with ALA or high IHA titers were younger in groups with HIV infection than non-HIV-infected populations.
2,5,6,15 Amebiasis among HIV-infected patients is most likely transmitted through high-risk behavior, such as unprotected oral-anal contact, rather than background environment transmission. Thus, the demographics of ALA patients differ considerably. 6 The main presenting symptoms were fever and abdominal pain in all regions of Taiwan.
2,4-6 These two symptoms were also the most common clinical manifestations based on a review of the literature, 1, 7, 10, 16, 17 even for those patients with moderate or severe disease. These symptoms were also common for HIV-and non-HIV-infected groups. 2, 5, 6 Based on laboratory test results, most ALA patients had high IHA titers, leukocytosis, abnormal liver function test results, and high Alk-P titers. These findings were similar to the findings reported in most of the literature. The radiographic characteristics of ALA were also similar in all regions, 2,4-6 such as the finding of a large single lesion in the right liver lobe of liver, and they were common findings in other reports. 1, [7] [8] [9] [10] 16, 17 Thus, the clinical characteristics and radiographic characteristics of ALA are similar throughout the world, and they are not different in different groups based on geographic region, HIV infection, or severity of disease. However, elevated bilirubin levels (2.97 mg/dL) and low albumin levels (2.45 g/dL) were noted in our study, and these risk factors indicate a poor prognosis. These two laboratory findings may also be related to chronic alcoholism and poor diabetes control.
One specific finding for ALA in southeast Taiwan was secondary bacterial infection (42.86%). These patients were all infected with K. pneumoniae, which was more prevalent in other regions of Taiwan. Although the prevalence of alcoholism and diabetes was higher, some studies indicated that amebic infection may depress the human immune system. 1, 18, 19 Depressed T-cell activity has been found during acute amoebiasis. 1, 19 Some parasitic diseases also stimulate a host's immune system to switch from a Th1 to Th2 response. Cytokines produced by activated Th2 cells further enhance Th2-type responses and inhibit the Th1 arm of the immune system, thereby contributing to granuloma formation, eosinophilia, hyperimmunoglobulin, and increased susceptibility to bacterial and fungal infections. 18, 20, 21 Thus, the proportion of patients with secondary bacterial infection was higher than in other regions of Taiwan.
The overall outcomes of treatment were excellent in all regions with low mortality rates. In our study, symptoms duration was shorter before admission, because most of our patients were from rural areas. The standards of hygiene and sanitation in these areas may often be low, and clinicians should pay more attention to the possibility of ALA. Thus, our patients had the shortest symptom duration and excellent outcomes. In a study of 125 patients by Chuah and others, 4 it was suggested that, if a diagnosis could be made early, conservative treatment with amebicides and abscess aspiration offered a chance for cure from either mixed bacterial infections or abdominal rupture.
There were some limitations for our study. First, because of its retrospective nature, all of our patients did not have HIV antibody tests. Second, because of the small sample size, the power of multivariate analysis was relatively low. Third, compared with other reports for Taiwan, some clinical and laboratory characteristics were not clear. 
CONCLUSION
We noted some characteristics of amebic liver abscess that were different between the southeast region and other regions of Taiwan. Our patients were generally older and had the risk factors of alcoholism and diabetes. High bilirubin levels and low albumin levels were also noted. In addition, the prevalence of secondary bacterial infection was higher among our patients. However, in our study, excellent outcomes were achieved with early diagnoses. There were no significant differences in terms of symptoms and signs, radiographic findings, other laboratory test results, and hospital courses between these two groups of patients. Clinicians should be aware of the different risk factors involved in different regions when diagnosing amebic liver abscess in Taiwan.
